HUMAN POWERED VEHICLE SAFETY LIGHTING STRUCTURES 

This application claims the benefit of the filing date of U.S. Provisional Application 
Serial No. 60/459,395, filed on April 1, 2003, the disclosure of which is incorporated herein 
5 by reference. 

(1) Field of the Invention 

The present invention relates to human powered vehicle safety, and in particular to 
lighting structures for providing enhanced visibility of a human powered vehicle at night. 
The lighting structures may be arranged on a human powered vehicle for a decorative effect. 
10 (2) Description of the Prior Art 

Human powered vehicles, such as bicycles, scooters and wheelchairs, are generally 
comprised of a frame for supporting wheels and a rider, and are generally powered by 
movements of the rider's arms or legs. As a result of being human powered, such vehicles 
have been unable to match the nighttime visibility of motor vehicles having powerfully lit 
1 5 safety lighting structures such as high intensity headlamps and taillights. Instead, the prior art 
has generally limited safety lighting structures for human powered vehicles to minimal area 
reflectors and low wattage flashlight type headlamps. Due to the small amount of reflective 
area at various approach angles, coupled with low light intensity lamps, the prior art lighting 
structures offer only a modicum of visibility in situations in which their luminosity is 
20 overwhelmed by high intensity motor vehicle headlamps. Thus, there remains a need for 
human powered lighting structures that are highly visible, offering a large safety factor in 
situations of darkness combined with overwhelming oncoming motor vehicle headlamps. 

25 
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Summary of the Invention 
The present invention addresses these needs by providing unique lighting structures 
for human powered vehicles such as bicycles, scooters and wheelchairs. The unique lighting 
structures greatly increase the luminous areas that are visible to others that approach or are in 
5 the path of a human powered vehicle equipped with the lighting structures of the present 
invention. 

Generally, the preferred lighting structures of the present invention are comprised of 
areas or sections formed of photo-luminescent and reflective materials. In the preferred 
embodiment, the photo-luminescent sections of the lighting structures are placed on the sides 

10 of a human powered vehicle's wheels. A light source is mounted on the frame of the human 
powered vehicle to direct light against the photo- luminescent sections as the wheels rotate. 
Light shining on the photo-luminescent sections causes the photo-luminescent material 
making up the sections to glow for a short period of time. As a result, a continuous 
illumination is provided around the wheel as the wheel rotates. 

15 Since the shining of an intense light, e.g., automobile headlights, onto the human 

powered vehicle may prevent the photo-luminescent glow from being seen, the reflective 
sections are spaced around the wheel to form a relatively large and highly noticeable light 
reflective pattern. The combination of the photo-luminescent sections and the reflective 
sections aids in warning others of the presence of the human powered vehicle, whether or not 

20 an external light is being shined on the human powered vehicle. 

Bicycles and wheelchairs are examples of human powered vehicles that typically have 
wheels made up of rims, spokes and tires. In the preferred embodiment, a tire belonging to a 
wheel such as a bicycle wheel is partially or fully covered with a photo-luminescent material. 
The covering material can be, but is not limited to, photo-luminescent stickers, paints, 
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injection molded rubber, plastics and resins. A good candidate for the photo-luminescent 
material is a phosphorescent compound consisting of Zinc Sulfide mixed in with an epoxy 
binder, but may also consist of other glowing pigments suspended in epoxy, rubber or plastic 
surfaces. Furthermore, to prevent the photo-luminescent material from wearing off over 
5 time, the material can be molded or vulcanized into a bicycle's tires. Moreover, the photo- 
luminescent material is not limited to the tires. The spokes, wheel covers and frame can also 
include photo-luminescent sections. 

Reflective materials are provided to supplement the glow of the photo-luminescent 
materials in instances where bright lighting conditions may drown out its effectiveness, e.g., 

10 in the direct path of very bright car headlights. In the preferred embodiment, the reflective 
material comprises reflective particles that are molded or vulcanized into the rubber of the 
tires of the human powered vehicle. Moreover, a plurality of reflective stickers can be added 
to the tires, wheels or frame of the human powered vehicle to increase its overall visibility. 
Each of the plurality of reflective stickers has a strong adhesive backing that adheres readily 

15 to rubber and metal and is weather resistant as well as waterproof. 

Natural or man-made light sources may be used to charge photo-luminescent 
materials. However, due to the short glow life of these materials, it is preferred that a man- 
made light source is attached to the bicycle to constantly recharge the photo-luminescent 
material while the bicycle is in motion. The light source can be incandescent or fluorescent. 

20 An array of Light Emitting Diodes (LEDs) is the preferred light source. Also, it is preferred 
that the emitted light spectrum includes as much of the UV light band as feasible. 

The light source is attached to a human powered vehicle such that a beam of light is 
directed onto the photo-luminescent materials. Particularly good locations on a bicycle for 
the light source are the forks or frame of the bicycle. Another position for these lights may be 
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in the fender or on the sides of the bicycle's braking system. For human powered vehicles in 
general, the light source may be mounted by using a strap and bracket system that is built into 
an LED housing, or it may be bolted, glued, integrated into the vehicle's frame, or otherwise 
be affixed to the vehicle in any other manner. The light source is powered either by chemical 
5 batteries or by an electrical generator driven by the motion of the human powered vehicle. 
In another embodiment of the invention, an electroluminescent wire can be 
positioned within the interior of a transparent tire or within a transparent section of a human 
powered vehicle's frame. Alternately, the electroluminescent wire within a transparent tube 
could be attached to the outside of the tire, rim or frame of the human powered vehicle. 
10 In yet another embodiment, a photo-luminescent coating can be applied to the inside 

surface of a clear rubber tire. The tire can be filled with a low-grade radioactive gas such as 
tritium gas. The tritium gas will react with the photo-luminescent coating to produce a strong 
phosphorescent glow for several years. Reflective sections can be added to the outside of the 
tire to provide reflection of light coming from external resources. These and other aspects of 
1 5 the present invention will become apparent to those skilled in the art after a reading of the 
following detailed description of the invention. 

Brief Description of The Drawings 
Fig. 1 is a side view of a bicycle wheel having lighting structures made up of 
intermittent phosphorescent sections and reflective sections. 
20 Fig. 2 is a side view of a bicycle wheel that includes an electroluminescent wire. 

Fig. 3 is a side view of a bicycle having a front wheel with electroluminescent wires 
built into a mag style rim and a rear wheel having reflective stickers and a phosphorescent 
spoke cover. 
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Fig. 4 is a side view of a bicycle wheel having lighting structures made up of photo- 
luminescent and reflective materials molded into the wheel's tire. 

Detailed Description of the Invention 
5 In the following description, terms such as horizontal, upright, vertical, above, below, 

beneath and the like, are used solely for the purpose of clarity in illustrating the invention, 
and should not be taken as words of limitation. The drawings are for the purpose of 
illustrating the invention and are not intended to be to scale. 

Fig. 1 depicts a bicycle wheel, generally 10 attached to a fork 12. Bicycle wheel 10 

10 consists of a spoked rim 14 with an attached tire 16. A phosphorescent section 18 is located 
on at least one tire sidewall 19. Reflective stickers 20 are spaced around wheel 10 and are 
preferably set within phosphorescent section 18. A lamp 22, attached to fork 12 directs 
artificial light onto phosphorescent section 18. The light from lamp 22 sets phosphorescent 
section 18 aglow as wheel 10 rotates. Section 18 will appear as a bright glowing ring 

1 5 providing wheel 1 0 rotates fast enough. Nevertheless, the glow may not be bright enough to 
overcome the glare of bright car headlights. Therefore, reflective stickers 20 are provided to 
make wheel 10 visible in glaring light conditions. 

Fig. 2 depicts a bicycle wheel, generally 24 attached to a fork 26. Bicycle wheel 24 
consists of a spoked rim 28 and an attached tire 30. Rim 28 has an inner wall 32 and an 

20 upper edge 34. An electroluminescent wire 36 is attached around rim upper edge 34. 

Electroluminescent wire 36 is a type of light emitting wire consisting of a first conductor 
coated in an electro-reactive substance that is wrapped along its length by a second smaller 
conductor. A clear plastic tube 37 protects electroluminescent wire 36 from the elements. 
U.S. Patent No. 5,869,930 discloses an example of an electroluminescent wire suitable for 
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use with the present invention. An electrical power source 38 energizes electroluminescent 
wire 36. Preferably, power source 38 sources electrical power from batteries (not shown) and 
an AC inverter circuit (not shown). Fig. 2 also shows power source 38 attached to rim inner 
wall 32. A switch 40 is provided to control the flow of electrical current to 
5 electroluminescent wire 36. 

Fig. 3 shows a bicycle, generally 42 consisting of a frame 44 including an attached 
front wheel 46 and an attached rear wheel 48. Front wheel 46 has a MAG type rim 50, 
instead of an ordinary spoked rim. Rim 50 includes a phosphorescent spoke cover 54. 
Reflective stickers 56 are adhered to rear wheel 48. A light source 58 is attached to frame 44 

10 and is positioned so that light is directed onto phosphorescent spoke cover 54. 

Fig. 4 depicts a bicycle wheel, generally 60 attached to a fork 62. Bicycle wheel 60 
consists of a spoked rim 64 with an attached tire 66. A reflective section 68 and a 
phosphorescent section 70 are included on at least one sidewall of tire 66. A light source 
housing 72 directs the light from an array of light emitting diodes 74 onto phosphorescent 

15 section 70. 
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